1. Introduction {#sec1}
===============

Globally, healthcare is listed amongst the most expensive, complex, and critical services that significantly affects economies worldwide and the quality of peoples' lives ([@bib6]). Healthcare touches everyone at some point in their life, thereby instilling the perception that it is the backbone of individual and societal wellbeing ([@bib22]). As such, the World Health Organization calls for more people-centered health services ([@bib93]). This is directly in line with the view of healthcare shifting beyond "What is the matter *with* the patient?" to "What matters *to* the patient?" ([@bib5]). Emerging digital technologies offer immense opportunities for healthcare, but the potential of these technologies in the era of people-centered care remains unfulfilled ([@bib49]). Thus, understanding how new technologies are affecting the patient's digital experience is of paramount importance for a number of reasons. First, healthcare costs in the United States are growing at an alarming rate, with recent estimates projecting an increase from \$3.5 trillion in 2017 to \$6 trillion by 2027 ([@bib63]). There is also a greater reliance on telehealth. This reliance is especially apparent in light of the COVID-19 pandemic as people across the globe are advised to physically distance themselves from others, including those that are capable of helping them, such as healthcare workers ([@bib2]). In addition, there is an inherent need for digital measures in light of the shortage of medical professionals around the world ([@bib55]).

Digital technology can arm patients with information that gives them the ability to be in greater control of their healthcare. For example, a healthcare patient portal (HCPP) is a secure website that provides patients convenient access to personal health information (e.g., recent doctor visits, medications, lab results) and the ability to communicate with healthcare providers securely, request prescription refills, schedule non-urgent appointments, make payments, among other features ([@bib40]). Though digital technology can empower patients, it can also alter their overall experience ([@bib9]), which, in turn, will affect their usage. Hence, managers and policymakers need to recognize and better understand how patients perceive and experience these technologies ([@bib54]).

A largely neglected research area in better understanding the patient experience and, in turn, behavior (i.e., usage of digital technology) is the role of age. Age-related literature streams suggest that individuals become more emotional, less functional, and more reliant on others' help and companionship as they get older ([@bib18]; [@bib14]). We also know that patients' involvement (e.g., using preventive care, digital health use, decision making) in healthcare varies by generational cohort. This is in line with Generational Cohort Theory's ([@bib47]) premise that people born during specific time periods go through similar life experiences and, consequently, share similar values and beliefs, setting them apart from other generational cohorts. For instance, Gen Xers (born between 1961 and 1981) identify themselves as the chief health decision-makers in their families ([@bib62]), making high-impact health decisions, not only for themselves but also for their aging parents (i.e., baby boomers born between 1943 and 1960) and teenage children (i.e., Gen Z born after 2000). Millennials (also known as Generation Y - born between 1982 and 2000), on the other hand, are labeled the most "health-conscious generation" ([@bib85]), heavily relying on technology ([@bib38]) and social media ([@bib10]) to address their healthcare needs. As such, we posit that these generational differences should be further explored when studying patient experiences.

We propose that ignoring generational differences in how individuals perceive and experience digital technology in a healthcare context would be a serious oversight and could lead to flawed generalizations. To address these gaps in the literature, our research considers the role of patients' shared formative experiences, suggesting that their collective experiences as they age will affect future experiences and behavior. Thus, the purpose of this research is to investigate how a patient's experience and, in turn, usage of digital health technology varies by the potential differences across generational cohorts.

Building upon the Generational Cohort Theory and technology acceptance research ([@bib26]; [@bib89]; [@bib88]; [@bib91]), we develop a conceptual model that explains potential differences in a patient's digital experience across different generational cohorts. The results of a nationwide study show that perceived ease of use and usefulness of digital technology have a larger impact on the digital health experience for the Generation X cohort as compared to Millennials.

This study makes three notable contributions. First, we contribute to the experience and age-related literature streams. Specifically, we show how patient experiences with healthcare technology are shaped by perceptual differences based on the generational cohort. Specifically, we propose that a patient's perception and experience with digital technology will vary by whether they, as a cohort, *adopted* digital technology (i.e., Generation X) or *always had* digital technology ([@bib72]) (i.e., Millennials). Considering how one's age affects one's digital health experience and usage is especially important in light of the elusive "generation gap" that plagues technology usage. That is the varied way technology is adopted and used by a generational cohort. Second, our research sheds light on attitudes and behavior in a unique service context (i.e., healthcare), where more research is needed ([@bib6]). Finally, we provide practical managerial implications to healthcare professionals and technology designers for better technology development and implementation, which can positively affect the healthcare experience and, in turn, its usage.

This article is structured as follows. We first review the extant literature relevant to this study, followed by the development of research hypotheses. We then report the findings of an empirical study conducted to test the proposed hypotheses. Finally, we conclude by presenting the main conclusions, limitations, and suggestions for future research.

2. Conceptual background & research hypotheses {#sec2}
==============================================

2.1. Customer experience {#sec2.1}
------------------------

Research on customer experience has been growing exponentially (e.g., [@bib50]) and is currently a top priority of business executives globally ([@bib46]). The customer experience concept was first introduced by [@bib43], who suggested that consumers are not always rational in their decision-making processes and, as such, emotions, feelings, and their sub-conscious affect their consumption behavior. From the age-related literature streams, we know that emotions and feelings change over time (e.g., [@bib13]; [@bib15]). We also know that consumer behavior changes over time ([@bib52]; [@bib51]). In the same vein, we argue that patients' (i.e., healthcare customers) experiences change over time, resulting in differences in generational cohort behaviors.

Numerous holistic definitions of customer experience have been proposed. For example, De Keyser et al. ([@bib28], 15) define customer experience as "the cognitive, emotional, physical, sensorial, and social elements that mark the customer's direct or indirect interaction with a (set of) market actor (s)." Similarly, customer experience is defined as any contact with a service provider, brand, or product, across multiple touchpoints during the entire customer journey ([@bib8]; [@bib58]). A touchpoint refers to any verbal or nonverbal occurrence between an individual, a firm, or a brand ([@bib39]). With the advent of digital health technology, new touchpoints, and, therefore, experiences are being created. Whereas traditional encounters were centered around face-to-face interactions between service customers and providers ([@bib7]), through the growing infusion of frontline service technology, today's consumers have been afforded the opportunity to have numerous and novel touchpoints with their service providers ([@bib27]), thereby lending itself an apt context to study patients' digital health experience.

2.2. The digital health experience {#sec2.2}
----------------------------------

Within the healthcare setting, there is an increased focus on the notion of "patient experience.\" The Beryl Institute defines the patient experience as "the sum of all interactions, shaped by an organization's culture, that influence patient perceptions across the continuum of care" ([@bib84]). Two key developments mainly drive the increased interest in the patient experience: First, the latest shift in public policy emphasizes the importance of the patient experience to receive federal reimbursements and incentives ([@bib17]; [@bib30]). Second, the emergence of engaged and well-informed patients and family members who are more involved and engaged in their healthcare decisions ([@bib3]). As such, patient experience has become a top priority for healthcare managers ([@bib95]). Despite being a research priority, the term "patient experience" is still at its infancy in both research and practice and therefore requires further exploration. Given the recent developments in the field of customer experience and service technology, this paper adopts a multidisciplinary perspective by bridging the fields of service and healthcare to better understand the patient's experience in the digital age.

Digital healthcare is a broad term, including categories such as mobile health (mHealth), health information technology (IT), wearable devices, telehealth and telemedicine, and personalized medicine ([@bib32]). Additional emerging technologies are likely to be included, such as new applications of artificial intelligence for diagnostic purposes, robotic medical assistants, virtual-reality medical visualization systems, and a whole slate of similar products ([@bib29]). For the purposes of this paper, we conceptualize "digital health" as the use of technology to either replace or complement existing interactions within healthcare between a patient and healthcare provider. As a medium that offers multiple touchpoints to shape the customer journey, we focus on HCPPs. By providing immediate access to health information at anytime from anywhere with an Internet connection, HCPPs are designed to empower patients while also improving communication between patients and providers ([@bib40]). Despite the seemingly positive outcomes of HCPP implementation, research shows that, while some patients desire more information than provided, others suffer from information overload, miscommunication, or misinterpretation of sensitive information, and a multitude of technical issues ([@bib65]). Furthermore, [@bib1] state that patients are worried about reduced personal contact with the healthcare provider and are increasingly alarmed about the security, privacy, and transparency of digital healthcare. These conflicting views and outcomes offer a rich ground to explore the impact of HCPPs on a patient's digital health experience and subsequent behavior.

2.3. Perceived usefulness and ease of use {#sec2.3}
-----------------------------------------

With respect to technology infusion, much of the academic research has focused on users' acceptance and adoption, which primarily focuses on enablers or the positive antecedents of technology adoption; e.g., Technology Acceptance Model (TAM) ([@bib26]), the TAM2 ([@bib89]), the unified theory of acceptance and use of technology (UTAUT) ([@bib91]) and the TAM3 ([@bib88]). These models assume that an individual's technology acceptance is determined primarily by the individual's (1) perceived usefulness and (2) perceived ease of use of that technology.

Consumers' decision on whether they will use technology depends on whether they believe that it is useful in that it will help make a task better or easier to complete ([@bib23]). Davis ([@bib24], 320) defines perceived usefulness, a core construct of the TAM, as "the degree to which a person believes that using a particular system would enhance his/her job performance." It includes aspects such as the efficiency of the experience, the level of productivity of the experience, and whether or not it can enhance the user's effectiveness during the experience. Perceived usefulness has been shown to positively influence consumers' online attitude and behavior, such as online loyalty ([@bib16]), online shopping ([@bib36]), as well as online brand experience ([@bib60]). In a healthcare context, perceived usefulness was found to be an important construct in many instances including the acceptance of Web-based electronic medical records ([@bib56]), physician acceptance of telemedicine technology ([@bib19]; [@bib45]), adoption of M-Health ([@bib97], [@bib96]), and Internet-based health applications ([@bib21]).

Perceived ease of use, on the other hand, represents the degree to which a person believes that using a particular system would be free of effort ([@bib25]). It has been found that perceived ease of use affects perceived usefulness, which means that if users feel the system (i.e., HCPP) is easy to use, they will feel that it is more useful and will subsequently be more likely to use the technology. A number of empirical studies have demonstrated the relationship between these two constructs (e.g., [@bib25], [@bib24]; [@bib90]; [@bib73]; [@bib78]).

Despite the established links between perceived usefulness and perceived ease of use, not everyone perceives their healthcare experience in the same way, particularly when it comes to interacting with technology ([@bib77]; [@bib67]). From prior research, we know the important role generational differences play in areas such as workplace values and beliefs ([@bib79]), leadership style and organizational success ([@bib76]), and customer shopping orientation ([@bib11]). For example, problems attributed to generational differences have been shown to hinder effective and efficient collaboration between healthcare leaders and the workforce ([@bib80]). Despite the established generational differences, research on healthcare technology largely ignores these differences. The majority of studies on digital health rarely consider age in general and generational cohorts in particular. Drawing from these findings, we argue that there is a need to understand how different generations perceive their healthcare experience within a digital context. To do so, we refer to the Generational Cohort Theory.

2.4. Generational Cohort Theory {#sec2.4}
-------------------------------

Coined by [@bib47], Generational Cohort Theory was commonly used by academics and practitioners alike to segment markets ([@bib87]). The main premise of this theory is that people born during specific time periods go through similar life experiences and, therefore, share similar values and beliefs, setting them apart from other generational cohorts. These in-group similarities affect members' attitudes and behaviors regarding career, money, orientations, and life priorities ([@bib20]). [@bib82] explain that a generation is defined by the years of birth, usually extending 20--25 years, where the members of the cohort are born, raised, and start having children of their own. Subsequently, [@bib82] categorized the US population into four cohorts: the Silent Generation (also referred to as the Matures or Veterans - born between 1925 and 1942), the baby boomers (known as Boomers - born between 1943 and 1960), the 13th Generation (known commonly as Generation X (Gen X) - born between 1961 and 1981), and the Millennial Generation (also known as Generation Y - born between 1982 and 2000). The next generation proposed is Generation Z (Gen Z), the demographic cohort succeeding Millennials, with birth years starting in the late 1990s and early 2000s. Although this classification has seen a number of iterations and revisions (see [@bib11]; [@bib66]), there is no agreement on the concrete start and endpoint of each cohort. Nevertheless, key definitions and distinctive characteristics have been mostly agreed upon and are used as a generic roadmap both in academia and practice to study different cohorts.

This study focuses primarily on the Generation X and Millennial cohorts. Our reasoning for this focus is four-fold. First, we wish to better understand how experience and behavior vary between those who *adopted* digital technology (i.e., Gen X) versus the Digital Natives (i.e., Millennials) ([@bib72]), those who *always had* the technology. Second, the focus must be placed on those who identify themselves as the chief health decision-makers in their families (i.e., Gen Xers) ([@bib62]), making high-impact health decisions, not only for themselves but also for their aging parents (i.e., baby boomers) and teenage children (i.e., Gen Z). Third, we believe the focus must be placed on Millennials due to the sheer size of the group (73 Million; [@bib71]), making it the largest living generation in the United States. Finally, by opting to compare these two generations, we are taking a forward-thinking approach to the future of healthcare provision, as Millennials and Gen Xers are, or will be, the future thought leaders around the world, which will afford managerially relevant practical implications.

### 2.4.1. Generation X {#sec2.4.1}

Generation X (Gen Xers) grew up with financial, family, and societal insecurity ([@bib79]). They were the first generation to grow up in homes where both parents worked or with only one parent due to higher divorce rates ([@bib53]). Family, religion, and government support programs were weak during their formative years. These experiences resulted in the development of key characteristics of this group, including being self-reliant, informal, cynical, not intimidated by authority, rules, and the chain of command, and are subsequently mistrustful of institutions ([@bib86]).

Generation X grew up with the rapid advancement of technology. This generation is largely responsible for the explosion of personal computers, videogames, and unlimited access to information as they were the first adopters of the Internet, which became available to the public in 1992 ([@bib11]). Since the majority of Gen Xers are currently at a stage in their life where they are working and raising a family simultaneously, convenience is a highly sought-after benefit. According to a report by the Convenience Store News ([@bib83]), Generation X is more likely to buy products from online retailers, such as Amazon, than any other generation due to their busy and hectic schedules. Generation X's need for convenience has led to their preference for email marketing, over other marketing agents, with promotional content that gets "straight to the point" ([@bib98]).

On the health front, Gen Xers are the first generation to grow up in the Internet-available health information age. They are also the first to experience direct-to-consumer advertising for prescription drugs and the resulting consumer activism in healthcare. They witnessed the spreading of AIDS and the opioid crisis. As a result, they tend to be less passive and more skeptical towards healthcare systems than the generations that preceded them ([@bib64]). Their skeptical nature motivates them to look for a variety of sources for information, including family members, co-workers, doctors, pharmaceutical company websites, medical journals, television programs, news websites, and books, more so than Millennials, who want quick answers and instant gratification. While Gen Xers tend to be mistrustful, they also tend to trust their physicians more so than Millennials ([@bib62]). Finally, Gen Xers prefer communication that is more transparent, more immediate, and more actionable from their healthcare providers. They do not take diagnosis for granted and want evidence-based recommendations. Even though they rely on the Internet to gather health information, Gen Xers are concerned about their privacy and security and still believe that doctors are the preferred source of information about keeping themselves and their loved ones healthy when compared to Millennials ([@bib64]).

### 2.4.2. The Millennials {#sec2.4.2}

According to the research by Brookings Institution demographer William [@bib35], Millennials are considered the most educated and diverse cohort. Key characteristics of this generation include being independent, entrepreneurial, economically optimistic, culturally skilled, globally oriented, demonstrating positive social habits, and valuing diversity ([@bib94]; [@bib57]; [@bib11]; [@bib44]; [@bib69]). This cohort also tends to be more impatient and has a desire for instant gratification resulting in being known as the "want it all" and "want it now" generation ([@bib61]). They have also been called \"Generation Whine" for being over-indulged and protected ([@bib42]). Many have attributed some of these negative characteristics to the fact that Millennials grew up with social media and consumer-centric technology ([@bib48]).

Millennials are the first generation to grow up with the Internet -- allowing limitless access to information and connectivity. They, consequently, earned the title of "Digital Natives" ([@bib72]). [@bib10] stress the fact that Millennials were heavily exposed to technology at an early age, making them social media savvy and prone to relying on technology for entertainment and communication. As such, they have been labeled as the "look at me" and the "Me" generation; they commonly share "selfies" and their personal life on social media, as such being criticized for being overly self-confident, narcissistic, and self-absorbed ([@bib81]). Millennials also tend to be more comfortable with technology when compared to Generation X ([@bib70]) and know how to solve problems and shorten the learning curve using collaboration tools.

On the health front, Millennials are labeled the most "health-conscious generation" ([@bib85]), heavily relying on technology and social media ([@bib10]) to address their healthcare needs. Moreover, 74% say that they would rather see a doctor through telemedicine than in person ([@bib38]). Millennials' ease with and reliance on technology ([@bib10]) has granted them unprecedented access to health-related information coupled with their quick adoption of health-related technology such as fitness trackers and healthcare apps. Nevertheless, their impatient nature leads them to want instant feedback and replies. Thus, this group relies heavily on technology apps for communication with their healthcare providers (e.g., appointments, confirmations, test results).

Based on the above analysis of the constructs and Generational Cohort Theory, we argue that the extent to which patients' experience with digital healthcare technologies (i.e., HCPPs) is affected by characteristics of the technology may vary amongst generational cohorts. Specifically, we build on the Millennials' aspect of being "Digital Natives" and propose that Gen Xers are more affected by perceived ease of use and usefulness because digital technology is not innate to them as they did not grow up with these technologies. Therefore, their level of comfort with these technologies will be less when compared to Millennials. Also, due to Millennials' ease with technology, their sensitivity to the ease of using these technologies will be less. Similarly, the perceived usefulness of the technology will likely have a stronger impact on the experience of Gen Xers when compared to Millennials primarily due to their approach to the healthcare system, tending to be less passive and more critical ([@bib64]). Therefore, we propose the following moderating effects:H1The effect of perceived ease of use of digital health technology (i.e., HCPPs) on its' perceived usefulness varies between Generation X and Millennials, such that this relationship will be stronger for the Generation X cohort than for Millennials. H2The effect of perceived usefulness of digital health technology (i.e., HCPPs) on patients' digital experience varies between Generation X and Millennials, such that this relationship will be stronger for the Generation X cohort than for Millennials. H3The effect of perceived ease of use of digital health technology (i.e., HCPPs) on patients' digital experience varies between Generation X and Millennials, such that this relationship will be stronger for the Generation X cohort than for Millennials.

2.5. Behavior {#sec2.5}
-------------

Although healthcare customers are encouraged to use an HCPP, most still have the option to communicate with their providers in more traditional ways. For instance, a patient can still call a clinic to schedule an appointment or to receive test results. They can also choose not to upload or view sensitive information (e.g., images of a physical ailment) online, but rather go to the office/clinic in person to meet with a doctor face-to-face for a physical examination or discussion of test results. In this way, the individual would not be using the HCPP to its fullest potential. As favorable prior experiences with a service provider have been shown to enhance customer loyalty ([@bib74]), it can be argued that patients' experiences with HCPPs will directly influence their behavior, that is, their usage frequency of the HCPP. We further argue that this effect will vary by one's generational cohort (i.e., Gen X versus Millennial). As detailed above, prior research showed that Gen Xers and Millennials have different attitudes, preferences, and usages of technology. Specifically, given that Millennials tend to be more confident and comfortable with using digital technologies (i.e., Digital Natives) than the Generation X cohort, which tends to be rather reluctant in using digital technologies to manage health-related issues, their behavior might be less affected by their experience with HCPPs when compared to Gen X. Thus, we propose:H4The effect of patients' experience with digital health technology (i.e., HCPPs) on usage varies between Generation X and Millennials, such that this relationship will be stronger for the Generation X cohort than for Millennials.

[Fig. 1](#fig1){ref-type="fig"} summarizes all the hypotheses in a conceptual model.Fig. 1Conceptual model.Fig. 1

3. Method {#sec3}
=========

3.1. Data collection and sample characteristics {#sec3.1}
-----------------------------------------------

We conducted a national online survey on U.S. customers'[1](#fn1){ref-type="fn"} perceptions of their experience with HCPPs to test our conceptual model. A third-party research vendor that utilizes a panel for consumer research purposes administered the survey. Respondents were informed that the goal of the research was to understand how digital health technology, specifically HCPPs, relates to digital healthcare experiences. In sum, we collected 268 responses, 138 responses from Generation X participants born, and 130 responses from Millennials participants.

3.2. Survey measures {#sec3.2}
--------------------

All scales used in this survey to capture the model constructs were adapted from existing literature (see [Table 1](#tbl1){ref-type="table"} ). Specifically, we measured perceived ease of use and perceived usefulness with items proposed by [@bib24] on a five-point Likert scale ranging from 1 = strongly disagree to 5 = strongly agree. Patients' digital experience was assessed using a scale from [@bib92]. Finally, we captured participants' usage frequency on a seven-point scale with higher values indicating less frequent use and reversed this measure for our analyses. The questionnaire was pre-tested on a sample of 30 individuals prior to field administration for validation purposes.Table 1Evaluation of measurement models.Table 1Model Constructs and IndicatorsLoadingt-value*Perceived Ease of Use (CR = .861; AVE = .675)* Learning to use the Healthcare Patient Portal would not be easy for me. (r).78117.128 I would find it easy to get the Healthcare Patient Portal to do what I need in my patient care and management of my health.Eliminated I find the Healthcare Patient Portal inflexible to interact with. (r).77317.400 It is not easy for me to become skillful in using the Healthcare Patient Portal. (r).90459.466  *Perceived Usefulness (CR = .829; AVE = .618)* Using the Healthcare Patient Portal enables me to complete my patient care more quickly (e.g., pay bills, schedule appointments, check test results..79821.235 Using the Healthcare Patient Portal does not improve my patient care and management of my health. (r)Eliminated Using the Healthcare Patient Portal increases my participation in my own care.Eliminated Using the Healthcare Patient Portal makes my patient care and management of my health easier..78721.557 I do not find the Healthcare Patient Portal useful for my patient care and management of my health. (r).77320.727  *Patients' Digital Experience (CR = .923; AVE = .800)* How would you describe your overall experience with the Healthcare Patient Portal that you are currently using? Dissatisfactory - Dissatisfactory.87843.758 Negative - Positive.89842.693 Poor - Excellent.90858.351  *Usage Frequency* On average, how often do you access the Healthcare Patient Portal?----

3.3. Evaluation and adjustment of measurement models {#sec3.3}
----------------------------------------------------

The measurement, as well as structural parameters, were tested using partial least squares (PLS; [@bib75]). For our estimation, we used 5,000 bootstrap samples ([@bib37]). We assessed our measurements by examining individual item reliabilities as well as convergent and discriminant validity (see [@bib37] for an overview). As shown in [Table 1](#tbl1){ref-type="table"}, we removed three items from further analysis because the loadings on their respective constructs did not reach the critical value of 0.7. Both composite reliability (CR ≥ 0.7) and average variance extracted (AVE ≥ 0.5) of all model constructs surpassed their critical values. As depicted in [Table 2](#tbl2){ref-type="table"} , discriminant validity can be confirmed because the highest squared correlation between the model constructs (all squared correlations ≤ 0.268) did not exceed the lowest AVE value (all AVEs ≥ 0.668; [@bib34]) and all heterotrait-monotrait (HTMT) ratios of construct correlations were smaller than 0.85 ([@bib41]; all HTMT values ≤ 0.635).Table 2Construct correlations.Table 2Model Constructs1234(1) Ease of Use*.268*(2) Perceived Usefulness.518*.268*(3) Patients' Digital Experience.240.484*.234*(4) Usage Frequency-.233.034.077*.054*  AVE.675.618.800--Highest HTMT value.663.663.635.266R^2^.292.254.083Q^2^.151.184.068[^1]

3.4. Structural model evaluation and hypotheses tests {#sec3.4}
-----------------------------------------------------

To evaluate the model's quality on the structural level, we examined coefficients of determination (R^2^) of the endogenous constructs and the model's predictive relevance (Q2; [@bib37]; see [Table 3](#tbl3){ref-type="table"} ). R^2^-values ranged from 0.083 (usage frequency) to 0.292 (perceived usefulness), indicating that other variables, apart from patient experience, may explain this construct to a significant extent. Nonetheless, the model had predictive relevance (all Q^2^ values ≥ 0.068).Table 3Results of parameter estimation.Table 3Model 1\
Combined SampleModel 2\
Generation XModel 3\
MillennialsEstimated RelationshipsPath Coefficientt-valuePath Coefficientt-valuePath Coefficientt-value*Basic Model* Ease of Use → Perceived Usefulness.553\*\*\*11.188.594\*\*\*9.640.491\*\*\*6.262 Perceived Usefulness → Patients' Digital Experience.485\*\*\*6.885.629\*\*\*7.017.305\*\*2.377 Ease of Use → Patients' Digital Experience-.019.244-.044.423.039.352 Patients' Digital Experience → Usage Frequency.058.906.199\*\*2.263-.086.925  *Interaction Effects of Generation (Generation X vs. Millennials)*[H1](#enun_H1){ref-type="statement"}: Ease of Use × Generation (→ perceived usefulness)-.148\*\*2.519[H2](#enun_H2){ref-type="statement"}: Perceived Usefulness × Generation (→Patients' Digital Experience)-.152\*\*2.218[H3](#enun_H3){ref-type="statement"}: Ease of Use × Generation (→Patients' Digital Experience).041.538[H4](#enun_H4){ref-type="statement"}: Patients' Digital Experience × Generation (→ usage frequency)-.136\*\*2.268*Controlled Paths* Generation → Perceived Usefulness.048.901 Generation → Customer Experience.049.830 Generation → Usage Frequency.243\*\*\*4.248[^2]

In order to test the hypothesized effects, we first estimated the conceptual model using the total sample, including both generational cohorts, Gen X and Millennials, and examined the proposed moderating effects of generation through interaction effects (Model 1). To better understand the detected interactions, we then estimated the basic model for each of the two-generation cohorts separately (Models 2 and 3).

As shown in [Table 3](#tbl3){ref-type="table"}, we found that generational cohort moderated the relationship between ease of use and perceived usefulness (β = −.148, *t* = 2.519, *p* \< .05). In line with [H1](#enun_H1){ref-type="statement"}, this relationship was stronger for Generation X respondents (β = .594, *t* = 9.640, *p* \< .01) than for Millennial respondents (β = .491, *t* = 6.262, *p* \< .01). Consistent with [H2](#enun_H2){ref-type="statement"}, we found a significant interaction effect between perceived usefulness × generation on patients' experience (β = -.152, *t* = 2.218, *p* \< .05), such that the relationship between usefulness and experience was stronger for Generation X respondents (β = .629, *t* = 7.017, *p* \< 01) than for Millennial respondents (β = .305, *t* = 2.377, *p* \< .05). Furthermore, as proposed in [H4](#enun_H4){ref-type="statement"}, the interaction effect of patient experience × generation on usage frequency is statistically significant (β = -.136, *t* = 2.268, *p* \< .05). Specifically, while the frequency to which Gen X patients use the portal is determined by patients' experience (β = .199, *t* = 2.263, *p* \< .05), this relationship was not significant in the Millennial cohort (β = −.086, *t* = .925, *p* = .36). Finally, contrary to our prediction in [H3](#enun_H3){ref-type="statement"}, the relationship between ease of use and patient experience was not different between Gen X and Millennials. In addition to the described effects, we also found a significant effect of generation on usage frequency (β = .243, *t* = 4.248, *p* \< .01) indicating that HCPPs are more frequently used by the Millennial cohort when compared to Generation X.

4. Discussion {#sec4}
=============

This study compares patients' digital experience across two different generational cohorts (Generation X and Millennials) ([@bib82]) and extends past research on customer experience (e.g., [@bib28]) by empirically showing that the dependence of digital healthcare experiences upon technology characteristics varies by generational cohort. In support of [H1](#enun_H1){ref-type="statement"}, our results suggest that there is a stronger link between perceived ease of use of digital technology and its usefulness for Generation X respondents when compared to Millennials. This is in line with the age-related literature streams suggesting that Gen Xers, although familiar with technology, require technology training as their individual comfort levels differ when compared to Millennials. Whereas Millennials, the generation that has always had digital technology, have an unprecedented ease with health-related technology and know how to solve problems and shorten the learning curve resulting in less questioning of the perceived ease of use of such technology.

Similarly, in accordance with [H2](#enun_H2){ref-type="statement"}, the usefulness of the technology has a bigger impact on the experience of Gen Xers when compared to Millennials. This finding could be explained by the skeptical nature of Gen Xers, who tend to be less passive and more critical of healthcare systems ([@bib64]). As such, they need to see concrete positive results from using this technology. This finding supports prior research suggesting that Gen Xers want better communication that is more transparent, more immediate, and more actionable from their healthcare providers.

However, the proposed difference in the strength of the direct relationship between ease of use and healthcare experience across these generational cohorts is not supported ([H3](#enun_H3){ref-type="statement"}). Thus, only the indirect effect of ease of use on digital experience through perceived usefulness is affected by generational cohort.

Finally, in accordance with [H4](#enun_H4){ref-type="statement"}, our results show that Millennials tend to use HCPPs more often than Gen Xers and that their use of such technologies is independent of experience. This can be explained by the reluctant nature of Gen Xers, as they tend to choose other means of communication with their healthcare provider, seek different informational sources, and are not fully dependent on the technology. Whereas Millennials, who want quick answers and instant gratification, will continue to rely heavily on technology to address their healthcare needs, regardless of their experience.

In addition to our contributions to the literature, findings from this study provide new directions for technology designers and healthcare providers to pursue in their effort to enhance the patient's experience. Our findings suggest that it is highly important to manage digital healthcare experiences for Gen X patients because their usage of HCPPs is determined by their experience with the technology. We invite technology designers to consider the various ages and generational cohorts of patients when designing specific features of HCPPs. It is perhaps wise to keep generational cohorts in mind when designing HCPPs, especially for those cohorts who had to adopt digital technology (i.e., Gen Xers) as compared to those who always had it (i.e., Millennials). The finding that the relationships between perceived ease of use, usefulness, and digital healthcare experiences are stronger for Gen X patients indicates that these two technology characteristics (i.e., ease of use and usefulness) constitute important parameters in driving and, thus, managing digital healthcare experiences of Gen X patients.

Nevertheless, albeit we encourage technology designers to keep generational cohorts in mind, this can pose a challenge as most technology designers are Millennials, and they are designing technology with Millennials in mind ([@bib59]). Not only is this resulting in a backlash from a number of researchers claiming that age variations do not matter and are old fashioned stereotypes, but most importantly, it is resulting in "excluding" the rest of the population ([@bib4]). We stress that generational cohorts should not be used to "exclude" but rather to "include" various types of customers. Knowing generational differences should help designers consider the many rather than the few. This is in line with the idea of "service inclusion" ([@bib33]), calling for designing technology that overcomes the digital divide and ensures service inclusion rather than service exclusion for all types of customers.

In addition, as more technology is being infused at the frontline, we are witnessing many organizations opting for a total replacement of various communication channels and relying solely on frontline technology. As such, we stress the need for healthcare providers to offer patients a choice in a communication channel, giving them the right to decide how to manage their healthcare experiences, as people vary in their communication and technology preferences.

5. Limitations and directions for future research {#sec5}
=================================================

There are several limitations to this study. Specifically, this research considers only two generational cohorts living in the United States. Prior research shows that cohort groups living in various countries experience different events in their formative years; as such, the cohort groups' values, attitudes, behaviors, and cultures/sub-cultures in other countries may be different than those found in the U.S. ([@bib31]). Therefore, future research that looks at variations in healthcare experience by generational cohort should consider other countries, cultures, and cohorts in their analysis.

In addition, although our findings document key differences between the two-generational cohorts of interest, we make no assumptions regarding the dynamic nature of healthcare experiences. Thus, for a more conservative test of potential changes over time, we encourage future research to study the development and evolution of patients' digital experiences by employing a longitudinal study design.

Furthermore, in any study of group differences, there will always be outliers and exceptions. Certainly, our results will not explain the healthcare experience for every subject within the two chosen cohorts. Rather, the results are generalized based on the average differences between Gen Xers and Millennials. We hope to support previous research on generational groupings, which have proven to be a useful tool in explaining differences among people ([@bib12]). We encourage future research to consider generational differences to design inclusive solutions and avoid blunt generalizations as generational differences are proven to be real and useful.

Moreover, in this paper, we studied the experience of patients using an HCPP for themselves (i.e., they are the patient). We invite future researchers to look at the experience of users who might not be the patients themselves. For instance, the experience of parents using the portal on behalf of their younger children, older parents, or other dependents. These findings could provide interesting insights for technology designers as well as to healthcare providers when making medical decisions.

Additionally, this study focuses on the patient's experience with HCPPs, which is just one form of digital health technology. As these technologies continue to emerge and evolve, future studies are encouraged to investigate a wide range of technologies in the healthcare context. For example, future research could consider wearable, implanted, or inserted biosensors that monitor health, artificial intelligence, and robots and how their usage affects the patient experience. Specifically, as stated by [@bib68], AI-empowered technology in the healthcare industry can assist in transforming various health processes and improve healthcare delivery around the world. Future research could look into the generational cohort experiences with these AI-empowered technologies. This is particularly important when we are seeing a shortage of healthcare professionals and exorbitant healthcare costs. Case in point, pandemics such as COVID-19, have illustrated the need to focus on digital health technologies to ensure patient access to care.

Further, we want to emphasize the role of ethics and privacy in digital health. We encourage future researchers to consider patients' concerns related to digital privacy. Specifically, given that different generational cohorts seem to have different levels of expertise and experience with technology, some cohorts might be more vulnerable to information theft or privacy breaches than others. Similarly, different generational cohorts might have different threshold levels of what they wish to share digitally regarding their health. Future studies could look at techniques and tools for enhancing communication and transparency in the implementation and usage of HCPPs while considering the privacy preferences and implications for various cohorts.

Finally, while the use of an online survey provided an effective way to capture samples from both cohorts, other methods of data collection, including multiple and mixed methods, are encouraged. Specifically, we urge future research to consider health experiences amongst generational cohorts from a qualitative perspective. For example, ethnographies and interviews would allow for a more in-depth understanding of patients' experiences with healthcare technologies.
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U.S. customers were selected for our study as HCPPs have become a requirement for healthcare organizations seeking federal incentives ([@bib17]). Only respondents who were 18 years of age and older and currently use a HCPP qualified for participation in this survey. Participants were informed that a HCPP, such as Epic My Chart, My Chart, Allscripts, and Next Gen, is a form of technology-enabled healthcare platforms used by patients and healthcare providers to communicate information online. Respondents were told a HCPP is a tool where they could complete forms online, communicate with healthcare providers, request prescription refills, pay bills, review lab results, or schedule medical appointments.

[^1]: Note: Italic numbers on the diagonal represent highest squared correlation with another variable.

[^2]: Notes: \*\*p \< .05, \*\*\*p \< .01.
